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0r:ANOCRAPHY AND MAriNE Brorocy, A Book oF
VECUNIQUES. By H. Barmes. George Allen and
"nwin Ltd., London. 1959. 218 pp., illus. 35s.

‘The world beneath the ocean surface is remarkably
inzccessible to direct observation by men. Im conse-
quence, marine scientists have had, perforce, to de-
velap apparatus for studying indirectly the waters of
the ocean and their contents. During the last few dec-
aa=s, especially, physical and chemical oceanogra-
pliers, geologists, biologists, and fishery scientists have
brrught forward a vast array of new equipment and
inzi:nious techniques. A comprehensive description of
this equipment and methodology would be extremely
useiul, both as a text for students and a reference
wark for researchers. Unfortunately, this small vol-
ume meets this need only to a minor degree,

Pr. Barnes’ book contains four brief chapiers. Un-
der Sempling of the Living Organisms he describes
sonie of the apparatus and methods of collecting and
measuring bacteria, nannoplankton, and diatoms in
waier samples, provides a brief discussion of plank-
tor nets and pumps, and gives a rather detailed dis-
cussion of the construction and use of the Hardy

plankton recorder and related apparatus. There argl

also descriptions of various types of trawls, dredgef,
and bottom “‘grab” samplers, together with describ-
tion of coring devices, both gravity and piston-typds.
This, except for the subsequent material on bottoX
photography, is the only mention of the equipment
and technigues of submarine geology; there is no
mention of magnetometers or gravimeters, nor of the
techniques of seismic research.

The chapter on Use of Seund Waves describes the

principles of echo sounders, illustrates their use in
commercial fishing and fisheries research, and dis-
cusses briefly studies of the deep scattering lavers.
A short section is devoted to underwater sounds of
biological origin.

The chapter on Some Properties of the Water
Itself describes the classical apparatus for measuring
temperatures and for taking water samples: bucket
thermometers, the Lumby surface sampler, insulated
and reversing water bottles, reversing thermometers,
the Mosby thermosound, and the Spilhaus bathy-
thermograph (which is called a “new” instrument,
although it has been in wide use for over a decade)
and the related sea-sampler, Resistance thermometers,
thermistors, and conductivity cells are dealt with in
Ilwo sentences. Current measurements are discussed
inder two headings—drift methods and flow meth-
ods, Under the former are discussed various kinds
of drift bottles and drift cards, and tracking of
Nuoys, Under flow methods are described various
impellertype current meters, such as those of
.kman, Carruthers, and Von Arx, the Jacobsen cur-
rent drogue, and the geomagnetic electrokinetograph.
There is no mention of apparatus and techniques of
the study of waves and swell, of turbulence and
dlffﬂiinn, nor of light in the sea.

. A final chapter on Photography and Television
- cludes an excellent description of the application

of aerial photographic methods to beach profiles and
determination of near-shore water depths, a good
description of some underwater camera equipment,
and an illuminating discussion of underwater televi-
slon apparatus, .

This book will be of interest to general readers
and of value, as an introduction to oceanographic
and marine-biological methods, to students of ocea-
nography and fisheries. The author apparently did net
intend it to be a comprehensive reference work for
research oceanographers, despite the jacket blurh,
since he is also preparing a more comprehensive
treatise on Apparatus and Methods of Oceanography.
of which Part One: Chemical was also published
during 1939 by Interscience Publishers, New York.

M. B. SCHAEFER

Inter-American Tropical Tuna Commission
Scripps Institution of Oceanography
La Jolla, California
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Rainpow Trour IN MEexico anp Caviroryia, WiTH
Nores ox THE CUTTHROAT SERIES. By Paul R.
Needham and Richard Gard. {(University of Cali-
fornia Publications in Zoology, Veol. 67, Neo. 1, pp.
1-124, 8 plates, 40 hgs., 3 maps). University of
California Press, Berkeley, Calif, 1959. $2.50.

. T 5 years concerning

the taxonomy of the rainbows, and this is a timely

attempt to clarify the situation. Owing to the ex-
tinction of some races and numerous widely-scattered
hatchery plants, it is perhaps too late to ever know
what many of the original stocks were. This same

obstacle undoubtedly made it nigh impossible to
obtain large samples of native fish.
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This paper utilizes 12 meristic counts and 28
body proportions in comparing populations of trout
designated as rainhows taken from Eagle Lake in
northern California to the Rio del Presidio In
Sonora, Mexico. Nevertheless, we regard this paper

~as qualitative owing to the paucity of material—

306 specimens from 17 localities, or an average of
18 per locality, actually ranging from 2 to 30 fish
per locality, collected over 30 vears, and extending
over 1,000 miles of territory. This same paucity of
material is evident in Table 4 giving water temper-
atures in Mexican localities, Fifteen water tempera-
tures taken during 5 months in two different summers
and accompanied by only eight air temperatures, are
scarcely worth recording.

The statistical methods employed may not be effi-
cient. Regression analysis of body proportions was
omiited, the “thousandths of standard length” being
treated in a manner similar to meristic counts, de-
spite the very small sample numbers, the consider-
able variation in fish size, and no evidence that the
plots of standard length and the various measure-
ments pass through the origin and are linear through-
out the length range. :
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The authors assumed that the populations are all
“rainbows,” but on page 47 they mention the faint
yellowish “cutthroat” mark of the trout from the
Rio Yaqui in Sonora, Mexico, which de Buen in
1947 classified as Rio Grande cutithroats. Again on
page 51 they say of the trout they style the Mexican
golden trout, “These are beautiful fish and their
dominant feature, when alive, is the bright orange
‘cutthroat’ color below the jaw and on the belly.”

It is well known that cutthroats often have the
colored lateral band and 1 have observed the
“stroeng orange of the Jower fins” (page 57) and the
rosy color which they quote from Flechsig's field
notes, “orange-red of ventrum does not extend up
above lower bhases of the paired fins. Rosy color is
well developed between the parr marks,” on cut-
throats but never on rainbows, This exemplifies the
difhiculty of working with old preserved material
when the principal identifying character is a ge-
netic color pattern. This is also evident from the
authors’ color descriptions as “badly faded,” page 59;
the Rio Culiacdn collection “closely resemble the
Sinaloa rainbows after preservation,” page 57;
“these 8 specimens have faded to a dull brown . . .
the rainbow stripe has completely disappeared,”
page 36.

A few contradictions are curious. On page 45 the
authors (after not worrying about the underjaw
“cutthroat” coloring) are wupset by finding one
specimen {(out of 25) in the Santo Demingo River,
Baja California, with three well.-developed basibran-
chial teeth. They say, . . . it gave no hint of other
cutthreat characteristics. Hybridization with sea-run
cuithroat could have occurred earlier, and this fish
could represent the resuit of a rare recombination
of zenes or a gene mutation suddenly producing this
character.” After calling the Rio Yagui trout “rain-
bows” on page 47, they state on page 64 that, “The
possession of a faint, yellowish ‘cutthroat’ mark by
the Black Canyon and Casas Grandes rainbows
could reflect hybridization with the Rio Grande
cutthroat . ..”

On page 59 the authors conclude that Stilwell was
misinformed conecerning the planting of hatchery
rainbows in the Rio Truchas, but on page 64 the
authors say, “If it is true, as Stilwell (1948, p. 135)
states, that English immigrants introduced rainbow
trout into northwestern Mexico, the Black Canyon
and Casas Grande populations could represent hy-
brids not only between the Rio Grande cutthroat, but
also between the Gila trout or some other form of
rainbow.”

The “coefficient of difference” used by the authors
is a “cookbook” method devised to replace standard

statistical procedures. According to this method the

vertebral counts of localities are compared {p. 34)
in which even the extreme ranges of the counts do
not overlap and yet they cannot decide whether or not
the two populations overlap! -

The authors prefer to ignore the present nomen-
clatorial procedure of dropping the extra ¢ in the
genitive case of proper names denoting species.

- LT Gzorce A. RouNsSeFELL
Biological Laboratory o
U. 8. Bureau of Commercial Fisheries
Galveston, Texas
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HanvBook ofF CoMPUTATIONS FOR BIOLOGICAL Stal
Tistics OoF FisH PoruraTions, By WFilliom EZR
Ricker. { Fisheries Research Board of Canada, Bul- 2
letin No. 119). The (ueer’s Printer, Ottawa. 1958 3808
300 pp., 44 figs. $5.00. _ !
This is a revised and greatly enlarged outgrowih?

of the author’s earlier work, Methods of Estimating 33

Vital Statistics of Fish Populations (1948}, affection S8

ately known by fishery workers everywhere as “Tha3s

Green Monster.” The revision presents a wealth of3

measurement theory and technique, the enormity ol

which defies comprehensive review. Compiled by 25

one of the warld’s leaders in the field of popula-" e

tion dynamics, the contents touch upon all problems SE
commonly encountered in estimating fish population S
parameters, A wide variety of worked examples using 3

hypothetical and actual data facilitates the applica-ZHSS
tion and solution of formulas derived by the authog i
or drawn {rom a vast but scattered literature. Sources 388
of estimation hias are recognized and, where possible,
accounted for through appropriate data adjustme.q& -

This is not a textbook, but strictly a handbook 3k
as the title indicates, and it will prove most useful 88
to the more advanced student or researcher. The &%
user must be familiar with the vagaries of natural g
populations, the intricacies of sampling theory, and a8
the nature of variability. A working knowledge ol ;S
the structure of modern fishing theory is also im- 338
plied. Such previous understanding is indeed a for-;8
midable barrier to most biologists and the lack of it;aN
is frequently circumvented through acceptance al g
face value of measurement techniques that may not .o
be appropriate in given situations, Unfortunately, 758
the author did not devote more space to develop- S
ing, in elementary terms, the theory referred 10 8
above. For the average biologist this would haveg
meant enhancement of the book’s over-all value and,’ <S8
canceivably, curtailment of indiscriminate “ml'.-;
hook™ application of techniques. Instead, the nﬂthﬁ'
plunges abruptly into a glossary of complex termd Zrum
and symbols, many of which have been shown 103s
have highly ambiguous meanings. [Note: An attempl 5
to standardize terms and symbols has heen made S8
by the Conseil Permanent International pour I'Ex-33
ploration de la Mer (1959).] Following a rather &
brief discussion of parameters {(ie., mﬂrtalitrr,e%ﬂ{ﬂhq
and reproduction), he then considers in ﬂt'“'dyzﬁf
great detail the interpretation and use of *‘
cnrves” in estimating survival, and hence total mor- &g
tality, in defined populations. Much of this discu¥ ;8%
sion rtelies upon hypothetical examples in i'{hl 2
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certain factors, particularly recruitment, are eithersd

fixed or allowed to vary. This conditional
itustrates what theoretically happens in nature: s
but is of little aid to the biologist struggling 190
estimate, say, actual recruitment, !and hence TE':':'-.'?:
cruitment-vield-stock relationships, The point hﬂm;x_:;’
is that too much emphasis is frequently placed on the
hypothetical mechanics of accepted and well-docy:
mented theory, and not enough on the real prob -
lems of establishing the conditions necessary to 10" 5
plement the theory and, just as important, of 8C:iids
quiring the data for computing the statistics 3 18 .58
designed to yield. EE
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Chapters on mark-Tecovery experiments; uses 015§
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characteristics thereof; yield prediction; Stﬂtt_ |
progeny relationships; and the concept of equili T
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